Abstract. Since gateways are generally used to integrate the Internet with MANET (Mobile Ad Hoc Networks), gateway discovery is important for MANET mobile nodes to obtain the route to a gateway. The hybrid gateway discovery approach can be configured by adjusting a single parameter, the advertisement TTL. This paper aims to develop an adaptive gateway discovery algorithm to adjust the advertisement TTL by estimating the control overhead. Thus, the control overhead generation can be adjusted in the integrated network. The simulation results indicate that this adaptive gateway discovery algorithm can adjust the appropriate advertisement TTL in different numbers of mobile nodes which desire to access the Internet.
Introduction
The use of Internet has grown explosively in recent years. In the past, users relied on stations with fixed, wired interface to connect to the Internet. Nowadays, users can connect Internet via portable device by wireless interfaces such as mobile phones, laptops and personal digital assistants (PDAs).
Wireless networks can be classified into two categories, infrastructure wireless networks and ad hoc networks. In infrastructure wireless networks, MNs (mobile node) communicate directly with an AP (access point) to the Internet (i.e., the fixed network). However, an infrastructure wireless network suffers a dead-zone problem. By contrast, an ad hoc network can be flexibly deployed in the environment without AP because it is composed of MNs. Since the transmission range of MNs is limited, two nodes located beyond each other's transmission range can only communicate by routing through intermediate nodes. Besides, traditional ad hoc networks unable to access the Internet significantly limit their applicability. Therefore, to solve the deadzone problem of infrastructure wireless network and extend the application of ad hoc networks, the integrated network of Internet and MANET (Mobile Ad Hoc Network), as shown in Fig. 1 , has been proposed.
Since gateways are generally used to integrate the Internet with MANET, the gateway discovery approach is important for MNs in MANET to obtain the route to gateways. Two major implemented approaches to providing Internet connectivity to a MANET are proactive and reactive. Proactive gateway discovery is initiated by gateways. All gateways periodically broadcast advertisement messages, which are flooded throughout the network. If receiving the advertisements, the MNs would update the route entry and record the information about the route to the gateway. However, if the MNs do not have a route to the gateway, then they create a route entry for the gateway in their routing tables. All proactive approaches are limited in terms of the costly operation in which the advertisement message is flooded through the whole MANET periodically regardless of whether they need the information of gateways.
Reactive gateway discovery is initiated by MNs. When a MN wants to access the Internet, it broadcasts a solicitation message to obtain gateway information. The benefit of this approach is that solicitation messages are transmitted only when a MN requires the information of gateway, preventing the problem of proactive periodic flooding of the whole MANET. However, reactive gateway discovery is limited owing to its long average gateway discovery time.
To minimize the disadvantage of the proactive and reactive gateway discovery, the hybrid approach is proposed, in which proactive gateway discovery is used for MNs in a certain range (hops) around a gateway, and the other MNs located outside this range utilize reactive gateway discovery. Compared with the wired network, the wireless transmission speed is quite slow and is burdened with control overhead resulting from gateway discovery and maintaining route and Mobile IP [14] [17]. Therefore, effectively limiting the control overhead generation in the network in order to increase the data transmission bandwidth becomes a very significant issue. This paper designs an adaptive gateway discovery algorithm such that the gateway adjusts, based on the estimated control overhead in the network, the hybrid gateway discovery approach to enhance the network communication performance.
The remainder of this paper is organized as follows. Section 1 provides an overview of Mobile IP, MANET and MANET routing protocol. Section 2 then describes related work. Next, Section 3 describes the proposed adaptive gateway
